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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical film excellent in antireflection performance 
and scuffing resistance at a low production cost. 

SOLUTION: The optical film is obtained by successively depositing (A) a hard coat layer having 
2 to 20 p,m thickness and containing a metal oxide and a hardened material by heat or ionization 
radiation and (B) a low refractive index layer containing porous silica and a polysiloxane polymer 
and having 1.30 to 1.45 refractive index and 40 to 200 nm thickness on at least one surface of a 
base film. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The film for optics characterized by carrying out the laminating of the low refractive- 
index layer with a thickness of 40-200nm which has a refractive index in one [ at least ] field of 
a base material film in the range of 1.30-1.45 including a rebound ace court layer with a 
thickness [ containing the (A) metallic oxide and the hardened material by heat or ionizing 
radiation ] of 2-20 micrometers, and (B) porosity silica and a polysiloxane system polymer one by 
one. 

[Claim 2] (B) The film for optics according to claim 1 which is that whose porous silicas of a 
layer are specific gravity 1.7-1.9, refractive indexes 1.30-1.36, and the mean particle diameter of 
30-80nm. 

[Claim 3] (A) The film for optics according to claim 1 or 2 which is that in which the metallic 
oxide of a layer contains antimony dope tin oxide and/or antimonic acid zinc at least. 
[Claim 4] (A) The film for optics according to claim 1 , 2, or 3 whose rebound ace court layer of a 
layer is an anti glare nature rebound ace court layer. 

[Claim 5] (B) The film for optics according to claim 1 to 4 whose low refractive-index layer of a 
layer is what has the antistatic engine performance. 

[Claim 6] Furthermore, the film for optics according to claim 1 to 5 which comes to prepare (C) 
antifouling coat layer on the (B) layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the film for optics with the low manufacturing 
cost which has easy lamination, when the echo of the light of the front face of image display 
components, such as a plasma display (PDP), the Braun tube (CRT), and a liquid crystal display 
(LCD), is prevented effectively in a wide range wavelength region and it excels in abrasion-proof 
nature in more detail about the film for optics. 
[0002] 

[Description of the Prior Art] In the display of PDP, CRT, LCD, etc., light carries out incidence to 
a screen from the exterior, and it is becoming a still more important technical problem not to see 
a display image, to **** [ this light may reflect, ] it, and to solve the above-mentioned problem 
especially with enlargement of recent years and a flat-panel display. In order to solve such a 
problem, various acid-resisting treatment and anti-dazzle measures are taken to the display of 
former versatility. Using an acid-resisting film for various kinds of displays as one of them is 
performed. This acid-resisting film is conventionally produced by the approach of thin-film-izing 
the matter (MgF2) of a low refractive index on a base material film by the dry process methods, 
such as vacuum evaporation© and sputtering, the approach of carrying out the laminating of the 
matter with a high refractive index [ITO (tin dope indium oxide), Ti02], etc., and the matter with 
a low refractive index (MgF2, Si02, etc.) by turns, etc. However, the acid-resisting film produced 
by such dry process method had the problem that it did not escape that a manufacturing cost 
costs dearly. Then, to produce an acid-resisting film by the wet process method, i.e., coating, in 
recent years is tried. However, in the acid-resisting film produced by this wet process method, 
the problem of being inferior to surface abrasion-proof nature arises compared with the acid- 
resisting film by the aforementioned dry process method. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation, it 
prevents effectively the echo of the light of the front face of image display components, such as 
PDP, CRT, and LCD, and is excellent in abrasion-proof nature, and is made for the purpose of 
moreover offering the film for optics with a low manufacturing cost. 
[0004] 

[Means for Solving the Problem] As a result of this invention persons are excellent in acid 
resistibility ability and abrasion-proof nature and repeating research wholeheartedly about a 
cheap acid-resisting film, on a base material film according to wet process The laminating of the 
rebound ace court layer and low refractive-index layer which have specific description and 
thickness is carried out one by one. Further by the case When the acid-resisting film which 
prepared the antifouling coat layer prevents effectively the echo of the light in a wide range 
wavelength field, it excels also in abrasion-proof nature, and moreover, it came to complete this 
invention for lamination being easy, a manufacturing cost being low, and said object being suited 
based on a header and this knowledge. This invention to one [ at least ] field of (1) base-material 
film Namely, the (A) metallic oxide, A rebound ace court layer with a thickness [ containing the 
hardened material by heat or ionizing radiation ] of 2-20 micrometers, And the film for optics 
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characterized by carrying out the laminating of the low refractive-index layer with a thickness of 
40-200nm which has a refractive index in the range of 1.30-1.45 one by one including (B) 
porosity silica and a polysiloxane system polymer, (2) The film for optics given in the 1st term 
which is that whose porous silicas of the (B) layer are specific gravity 1.7-1.9, refractive indexes 
1.30-1.36, and the mean particle diameter of 30-80nm, (3) The 1st term which is that in which 
the metallic oxide of the (A) layer contains antimony dope tin oxide and/or antimonic acid zinc at 
least, or the film for optics given in the 2nd term, (4) The 1st term whose rebound ace court 
layer of the (A) layer is an anti glare nature rebound ace court layer, The film for optics given in 
either the 1 st term whose low refractive-index layer of the 2nd term or the film for optics given 
in the 3rd term, and the (5) and (B) layer is what has the antistatic engine performance thru/or 
the 4th term, (6) — either the 1st term which comes to prepare (C) antifouling coat layer on the 
(B) layer thru/or the 5th term are further provided with the film for optics of a publication, 
[and] 
[0005] 

[Embodiment of the Invention] The film for optics of this invention is an acid-resisting film which 
has the structure where the laminating of (A) rebound ace court layer and the (B) low refractive- 
index layer was carried out one by one to one [ at least ] field of a base material film by the wet 
process method, and (C) antifouling coat layer was further prepared in it by the request on (** 
B) low refractive-index layer by it. There is especially no limit about the base material film in the 
film for optics of this invention, and conventionally, it can choose suitably from plastic films well- 
known as a base material of the acid-resisting film for optics, and can use. As such a plastic film, 
for example Polyethylene terephthalate, Polyester film, such as polybutylene terephthalate and 
polyethylenenaphthalate, A polyethylene film, a polypropylene film, cellophane, a diacetyl 
cellulose film, A triacetyl cellulose film, an acetyl-cellulose butyrate film, A polyvinyl chloride film, 
a polyvinylidene chloride film, a polyvinyl alcohol film, An ethylene-vinylacetate copolymer film, a 
polystyrene film, a polycarbonate film, The poly methyl pentene film, a polysulfone film, a 
polyether ether ketone film, A polyether sulphone film, a polyether imide film, a polyimide film, a 
fluororesin film, a polyamide film, an acrylic resin film, etc. can be mentioned. What is necessary 
is to be transparence and translucent any, and to be colored, and for a non-colored thing to be 
sufficient as these base material films, and just to choose them suitably according to an 
application. For example, when using as an object for protection of a liquid crystal display object, 
a transparent and colorless film is suitable. Although especially a limit does not have the 
thickness of these base material films and it is selected suitably, 15-250 micrometers is usually 
the range of 30-200 micrometers preferably. Moreover, this base material film is the object 
which raises adhesion with the layer prepared in that front face, and can perform surface 
treatment to one side or both sides by the oxidation style, an irregularity-ized method, etc. a 
request. As the above-mentioned oxidation style, corona discharge treatment, chromate 
treatment (wet), flame treatment, hot blast processing, ozone, UV irradiation processing, etc. are 
mentioned, for example, and the sandblasting method, a solvent approach, etc. are mentioned as 
an irregularity-ized method, for example. Although these surface treatment methods are suitably 
chosen according to the class of base material film, generally a corona discharge approach is 
preferably used from fields, such as effectiveness and operability. Moreover, what performed 
priming can be used for one side or both sides. 

[0006] In the film for optics of this invention, the rebound ace court layer which contains the (A) 
metallic oxide and the hardened material by heat or ionizing radiation first is prepared in one [ at 
least ] field of said base material film. While it is desirable that this rebound ace court layer has 
anti glare nature, therefore it gives anti glare nature as said metallic oxide, what it is prepared 
[ what ] on this (A) layer and raises adhesion with the low refractive-index layer which is the (B) 
layer is used suitably. Although there is especially no limit, the particle of antimony dope tin 
oxide and/or antimonic acid zinc is [ that what is necessary is just what has the above- 
mentioned engine performance as such a metallic oxide ] desirable especially. The mean particle 
diameter of these particles is usually about 1-60nm. It sets to this invention, and while the 
particle of the aforementioned antimony dope tin oxide or antimonic acid zinc is included as a 
metallic oxide, the metallic-oxide particle which gives other anti glare nature as occasion 
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demands can be included in the rebound ace court layer of the (A) layer concerned. Although 
known as a metallic oxide for giving anti glare nature conventionally as a metallic-oxide particle 
which gives other anti glare nature, from inside, the thing of arbitration can be chosen suitably 
and can be used. As such a metallic oxide, it is an aggregate with the amine compound of a silica 
particle with a mean particle diameter of about 0.5-10 micrometers and a colloid silica particle, 
and that whose mean particle diameter is about 0.5-10 micrometers can be mentioned, for 
example. Although the amount of the metallic oxide in this rebound ace court layer is suitably 
selected in consideration of the anti glare nature of the film for optics obtained, acid resistibility, 
abrasion-proof nature, etc., it is usually chosen in the range of weight one to 4 times to the 
hardened material by heat or ionizing radiation. 

[0007] The rebound ace court layer of the (A) layer concerned can mention preferably what uses 
as a principal component the silicon compound which has siloxane association, for example, an 
inorganic silica system compound, (the Pori silicic acid is also included), and a polyorganosiloxane 
system compound as a hardened material by the above-mentioned heat including the 
aforementioned metallic oxide, and the hardened material by heat or the hardened material by 
ionizing radiation. Conventionally, by well-known various approaches, this inorganic silica system 
compound, polyorganosiloxane system compounds, or such mixture can prepare the charge of 
rebound ace court formation lumber, and can obtain it by carrying out heat hardening of this. As 
the preparation approach of this charge of rebound ace court formation lumber, it is a general 
formula [1], for example. 
R1nSi(OR2)4-n — [1] 

R1 in [type is an un-hydrolyzing nature machine, an alkyl group, permutation alkyl groups 
(substituent: a halogen atom, an epoxy group, (meth)acryloyloxy radical, etc.), an alkenyl radical, 
an aryl group or an aralkyl radical, and R2 are low-grade alkyl groups, and n is the integer of 0, or 
1-3. When there are two or more R1 and OR2, respectively, even if two or more R1 is the same, 
you may differ, and even if two or more OR2 is the same, it may differ. ] It comes out, and in the 
alkoxysilane compound expressed, using organic acids, such as inorganic acids, such as a 
hydrochloric acid and a sulfuric acid, oxalic acid, and an acetic acid, full hydrolysis is carried out 
and a part or the approach of carrying out a polycondensation is used preferably. In this case, if 
n carries out full hydrolysis of the compound, i.e., tetra-alkoxysilane, of 0, the charge of rebound 
ace court formation lumber of an inorganic silica system will be obtained, and if partial hydrolysis 
is carried out, the charge of polyorganosiloxane system rebound ace court formation lumber or 
the charge of mixed stock rebound ace court formation lumber of an inorganic silica system and 
a polyorganosiloxane system will be obtained. On the other hand, since n has an un-hydrolyzing 
nature machine with the compound of 1-3, the charge of polyorganosiloxane system rebound ace 
court formation lumber is obtained by the part or full hydrolysis. Under the present 
circumstances, in order to hydrolyze to homogeneity, a suitable organic solvent may be used. 
[0008] As an example of an alkoxysilane compound expressed with said general formula [1] A 
tetramethoxy silane, a tetra-ethoxy silane, tetra — n-propoxysilane, Tetra-isopropoxysilane, 
tetra — n-butoxysilane, tetrapod iso butoxysilane, Tetra — sec-butoxysilane, tetra — tert- 
butoxysilane, Methyl trimetoxysilane, methyl triethoxysilane, a methyl tripropoxy silane, A methyl 
triisopropoxy silane, ethyltrimethoxysilane, ethyltriethoxysilane, Propyl triethoxysilane, 
butyltrimethoxysilane, phenyltrimethoxysilane, Phenyltriethoxysilane, gamma- 
glycidoxypropyltrimetoxysilane, gamma-acryloyloxypropyl trimethoxysilane, gamma-methacryloyl 
oxypropyl trimethoxysilane, Dimethyldimethoxysilane, methylphenyl dimethoxysilane, 
vinyltrimetoxysilane, vinyltriethoxysilane, divinyl dimethoxysilane, divinyl diethoxysilane, TORIBI 
nil methoxysilane, a TORIBI nil ethoxy silane, etc. are mentioned. These may be used 
independently and may be used combining two or more sorts. Moreover, if required in this case, 
suitable amount addition of an aluminium compound, for example, an aluminum chloride, the 
thoria RUKOKI sial minium, etc. can be carried out. Furthermore, a meta-sodium silicate, an 
orthochromatic sodium silicate, or water glass (sodium-silicate mixture) can be used for the 
silicon compound of a raw material, metallic compounds, such as acids, such as a hydrochloric 
acid, a sulfuric acid, and a nitric acid, or a magnesium chloride, and a calcium sulfate, can be 
made to be able to act as an option, and the approach of carrying out hydrolysis processing can 
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be used. Although it is easy to carry out the polymerization of this thing by this hydrolysis 

processing although the silicic acid of isolation generates, and it changes with classes of raw 

material, it is the mixture of the thing of the shape of the shape of a chain, annular, and a mesh. 

The Pori silicic acid obtained from water glass is a general formula [2]. 

[Formula 1] 
OR 
I 

R — O-fS i-O)-— R 
1 

OR - [2] 

m in [type shows polymerization degree and R is metals, such as hydrogen, silicon or magnesium, 
and aluminum. ] the thing of the chain structure come out of and expressed — a subject — ** 
[0009] Thus, the perfect charge of inorganic silica system rebound ace court formation lumber is 
obtained. In addition, silica gel (SiOX-nH20) can also be used as a charge of inorganic silica 
system rebound ace court formation lumber. The rebound ace court layer containing a metallic 
oxide and the hardened material by heat The coating liquid containing the charge of rebound ace 
court formation lumber which are the aforementioned metallic-oxide particle and the above, and 
was made and obtained is prepared. A well-known approach, for example, the bar coat method, 
the knife coat method, the roll coat method, Using the blade coat method, the die coat method, 
the gravure coat method, etc., coating can be carried out to one [ at least ] field of a base 
material film, and it can form by heating to the temperature of about 80-150 degrees C, and 
stiffening it. On the other hand, the rebound ace court layer containing a metallic oxide and the 
hardened material by ionizing radiation coats one [ at least ] field of a base material film with for 
example, an ionizing-radiation hardenability compound, the aforementioned metallic-oxide 
particle, and the coating liquid for rebound ace court stratification that contains a 
photopolymerization initiator etc. by request, makes a paint film form, irradiates ionizing radiation, 
and can be formed by stiffening this paint film. As the aforementioned ionizing-radiation 
hardenability compound, a photopolymerization nature prepolymer and/or a photopolymerization 
nature monomer can be mentioned, for example. There are a radical polymerization mold and a 
cationic polymerization mold in the above-mentioned photopolymerization nature prepolymer, 
and a polyester acrylate system, an epoxy acrylate system, an urethane acrylate system, a 
polyol acrylate system, etc. are mentioned to it as a photopolymerization nature prepolymer of a 
radical polymerization mold, for example. Here, it can obtain esterifying the hydroxy! group of the 
polyester oligomer which has a hydroxyl group as a polyester acrylate system prepolymer in the 
both ends obtained by the condensation of a multiple-valued carboxylic acid and polyhydric 
alcohol, for example with an acrylic acid (meta), or by esterifying the hydroxyl group of the end 
of the oligomer which adds alkylene oxide to a multiple-valued carboxylic acid, and is obtained 
with an acrylic acid (meta). An epoxy acrylate system prepolymer can be comparatively obtained 
by reacting and esterifying an acrylic acid (meta) to the oxirane ring of the bisphenol mold epoxy 
resin of low molecular weight, or a novolak mold epoxy resin, for example. An urethane acrylate 
system prepolymer can be obtained by esterifying the polyurethane oligomer obtained by the 
reaction of for example, polyether polyol, polyester polyol, and the poly isocyanate with an 
acrylic acid (meta). Furthermore, a polyol acrylate system prepolymer can be obtained by 
esterifying the hydroxyl group of polyether polyol with an acrylic acid (meta). One sort of these 
photopolymerization nature prepolymers may be used, and they may be used combining two or 
more sorts. [0010] On the other hand, as a photopolymerization nature prepolymer of a cationic 
polymerization mold, epoxy system resin is usually used. As this epoxy system resin, the 
compound oxidized and obtained with the peroxide etc. by epichlorohydrin etc. in the compound 
and straight chain-like olefin compound which carried out epoxidation, or the annular olefin 
compound is mentioned, for example to polyhydric phenols, such as bisphenol resin and novolak 
resin. As a photopolymerization nature monomer, for example Moreover, 1, 4-butane JIORUJI 
(meta) acrylate, 1, 6-hexane JIORUJI (meta) acrylate, neopentyl GURIKORUJI (meta) acrylate, 
Polyethylene GURIKORUJI (meta) acrylate, neopentyl glycol horse mackerel PETOJI (meta) 
acrylate, Hydroxy pivalate neopentyl GURIKORUJI (meta) acrylate, JISHIKUROPENTANIRUJI 
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(meta) acrylate, caprolactone denaturation JISHIKUROPENTENIRUJI (meta) acrylate, Ethylene 
oxide denaturation phosphoric-acid di(meth)acrylate, arylation cyclo HEKISHIRUJI (meta) 
acrylate, Iso SHIANURETOJI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, 
JIPENTAERISURITORUTORI (meta) acrylate, propionic-acid denaturation 
JIPENTAERISURITORUTORI (meta) acrylate, Pen TAE RISU RITO RUTO RI (meta) acrylate, 
propylene oxide denaturation TORIMECHI roll pro pantry (meta) acrylate, Tris (acryloxyethyl) 
isocyanurate, propionic-acid denaturation dipentaerythritol PENTA (meta) acrylate, 
Polyfunctional acrylate, such as dipentaerythritol hexa (meta) acrylate and caprolactone 
denaturation dipentaerythritol hexa (meta) acrylate, is mentioned. One sort of these 
photopolymerization nature monomers may be used, and they may be used combining two or 
more sorts, and may use together with said photopolymerization nature prepolymer. On the other 
hand as a photopolymerization initiator used by request As opposed to the photopolymerization 
nature prepolymer and photopolymerization nature monomer of a radical polymerization mold For 
example, a benzoin, benzoin methyl ether, benzoin ethyl ether, Benzoin iso-propyl ether, 
benzoin-n-butyl ether, Benzoin isobutyl ether, an acetophenone, a dimethylamino acetophenone, 
A 2 and 2-dimethoxy-2-phenyl acetophenone, 2, and 2-diethoxy-2-phenyl acetophenone, 2- 
hydroxy - 2-methyM -phenyl propane-1-ON, 1 -hydroxy cyclohexyl phenyl ketone, 2-methyl-1- 
[4-(methylthio) phenyl]-2-morpholinopropane-1-ON, 4-(2-hydroxy ethoxy) phenyl -2 (hydroxy- 
2-pro pull) ketone, A benzophenone, p-phenylbenzo phenon, 4, and 4'-diethylamino 
benzophenone, a dichloro benzophenone, 2-methyl anthraquinone, 2-ethyl anthraquinone, 2- 
tertiary-butyl anthraquinone, 2-aminoanthraquinone, 2-MECHIRUCHI An oxane ton, 2-ethyl 
thioxan ton, 2-chloro thioxan ton, 2, 4-dimethyl thioxan ton, 2, 4-diethyl thioxan ton, benzyl 
dimethyl ketal, acetophenone dimethyl ketal, p-dimethylamine benzoate, etc. are mentioned. 
Moreover, as a photopolymerization initiator to the photopolymerization nature prepolymer of a 
cationic polymerization mold, the compound which consists of ONIUMU, such as aromatic series 
sulfonium ion, aromatic series oxo-sulfonium ion, and aromatic series iodonium ion, and anions, 
such as tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate, and hexafluoroarsenate, 
for example is mentioned. One sort of these may be used, and you may use combining two or 
more sorts, and the loadings are usually chosen in the range of 0.2-10 weight section to said 
photopolymerization nature prepolymer and/or the photopolymerization nature monomer 1 00 
weight section. 

[001 1] This coating liquid for rebound ace court stratification used in this invention can be 
prepared if needed the aforementioned photopolymerization initiator used by the aforementioned 
ionizing-radiation hardenability compound, a metallic-oxide particle, and request into a suitable 
solvent, and by adding various additives, for example, an anti-oxidant, an ultraviolet ray 
absorbent, light stabilizer, a leveling agent, a defoaming agent, etc. at a predetermined rate, 
respectively, and dissolving or distributing them further. Under the present circumstances, as a 
solvent to be used, Cellosolve Solvents, such as ester, such as ketones, such as alcohol, such as 
halogenated hydrocarbon, such as aromatic hydrocarbon, such as aliphatic hydrocarbon, such as 
a hexane, a heptane, and a cyclohexane, toluene, and a xylene, a methylene chloride, and an 
ethylene chloride, a methanol, ethanol, propanol, and a butanol, an acetone, a methyl ethyl 
ketone, 2-pentanone, and an isophorone, ethyl acetate, and butyl acetate, and ethylcellosolve, 
etc. are mentioned, for example. Thus, that what is necessary is just the concentration and 
viscosity which can be coated as the concentration of the prepared coating liquid, and viscosity, 
it is not restricted but can select suitably according to a situation especially. Next, a rebound 
ace court layer is formed by using a well-known approach, for example, the bar coat method, the 
knife coat method, the roll coat method, the blade coat method, the die coat method, the gravure 
coat method, etc. for one [ at least ] field of a base material film, coating it with the above- 
mentioned coating liquid conventionally, making a paint film form, irradiating ionizing radiation at 
this and stiffening this paint film after desiccation. As ionizing radiation, ultraviolet rays, an 
electron ray, etc. are mentioned, for example. The above-mentioned ultraviolet rays are acquired 
with a high-pressure mercury lamp, a HYUJON H lamp, a xenon lamp, etc. On the other hand, an 
electron ray is obtained by an electron ray accelerator etc. Especially in this ionizing radiation, 
ultraviolet rays are suitable. In addition, the hardening film can be obtained, without adding a 
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polymerization initiator, when using an electron ray. In this invention, the range of the thickness 
of (A) rebound ace court layer is 2-20 micrometers. When there is a possibility that the 
abrasion-proof nature of the film for optics with which this thickness is obtained by less than 2 
micrometers may not fully be demonstrated and it exceeds 20 micrometers, a crack may occur 
in a rebound ace court layer. The range of the thickness with this desirable rebound ace court 
layer is 3-15 micrometers, and the range of 5-10 micrometers is especially suitable for it. the 
film for optics of this invention — setting — the refractive index of this (A) rebound ace court 
layer — usually — 1.50-1.75 — it is the range of 1.60-1.70 preferably. In the film for optics of 
this invention, (B) low refractive-index layer is formed on said rebound ace court layer. This low 
refractive-index layer has a refractive index in the range of 1.30-1.45 including a porous silica 
and a polysiloxane system polymer, and is range whose thickness is 40-200nm. If this refractive 
index and thickness deviate from the above-mentioned range, the film for optics which is 
excellent in acid resistibility ability and abrasion-proof nature will be hard to be obtained. The 
porous silica particle to which 1.7-1.9, and a refractive index have specific gravity in the range 
1.30-1.36, and whose mean particle diameter are 30-80nm as a porous silica contained in this 
(B) layer is used preferably. As an amount of the above-mentioned porous silica particle in the 
(B) layer concerned, that the refractive index of the (B) layer should just be said within the 
limits, although there is especially no limit, it is usually chosen out of points, such as membrane 
formation nature and abrasion-proof nature, in the range of 1 - 2 double weight to a polysiloxane 
system polymer. 

[0012] On the other hand as a polysiloxane system polymer contained in the (B) layer concerned 
For example, the inorganic silica system compound shown in explanation of the hardened 
material by the heat in the rebound ace court layer of the above-mentioned (A) layer, A desired 
polysiloxane system polymer can be obtained by heat-treating the same thing as the charge of 
rebound ace court formation lumber which could mention the same thing as polyorganosiloxane 
system compounds or such mixture, therefore was illustrated by the above-mentioned. In this 
invention, (B) low refractive-index layer containing a porosity silica and a polysiloxane system 
polymer The coating liquid containing a porosity silica particle and the same thing as the above- 
mentioned charge of rebound ace court formation lumber is prepared. A conventionally well- 
known approach, for example, the bar coat method, the knife coat method, the roll coat method, 
It can form by coating on (A) rebound ace court layer, making a paint film form using the blade 
coat method, the die coat method, the gravure coat method, etc., and heat-treating at the 
temperature of about 80-150 degrees C. Thus, in the low refractive-index layer containing the 
formed porosity silica and a siloxane system polymer, a silanol group and when it has a 
hydrophilic radical in addition to this, the antistatic engine performance is given for this siloxane 
system polymer, dust etc. stops being able to adhere to the film for optics obtained easily, and it 
is desirable. In the film for optics of this invention, (C) antifouling coat layer can be prepared on 
the low refractive-index layer (aforementioned [ B ]) by request. This antifouling coat layer can 
be formed by coating conventionally the coating liquid which generally contains fluororesin on (B) 
low refractive-index layer using a well-known approach, for example, the bar coat method, the 
knife coat method, the roll coat method, the blade coat method, the die coat method, the gravure 
coat method, etc., making a paint film form, and carrying out desiccation processing. The range 
of 1-1 Onm of thickness of this antifouling coat layer is usually 3-8nm preferably. While surface 
slipping nature becomes good, it dirt-comes to be hard of the film for optics obtained by 
preparing this antifouling coat layer. When the rebound ace court layer is prepared in one field of 
a base material film, the binder layer for making adherends, such as a liquid crystal display 
object, stick on the field of an opposite hand can be made to form with this rebound ace court 
layer in the film for optics of this invention. As a binder which constitutes this binder layer, the 
thing for optical applications, for example, an acrylic binder, an urethane system binder, and a 
silicone system binder are used preferably. The range of 5-100 micrometers of thickness of this 
binder layer is usually 10-60 micrometers preferably. Furthermore, an exfoliation film can be 
prepared on this binder layer. As this exfoliation film, what made removers, such as silicone resin, 
with ** paper and various plastic films, such as glassine, coat paper, and a laminated paper, is 
mentioned, for example. Although there is especially no limit about the thickness of this 
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exfoliation film, it is usually about 20-150 micrometers. 
[0013] 

[Example] Next, although an example explains this invention to a detail further, this invention is 
not limited at all by these examples. In addition, the physical properties of the film for optics 
obtained in each example were measured according to the approach shown below. 

(1) The reflection factor of light with a wavelength of 400-800nm was measured with the bottom 
product reflection factor spectrophotometer ["UV-3101PC" By Shimadzu], and the reflection 
factor in wavelength with the lowest reflection factor was made into the bottom product 
reflection factor. 

(2) With the wavelength of 500nm, and the reflection factor spectrophotometer ["UV-3101PC" 
By Shimadzu] in 700nm, the wavelength of 500nm and the reflection factor in 700nm were 
measured. 

(3) -proof — using abrasion nature steel wool #0000, visual observation of the low refractive- 
index layer front face was carried out after 5 round-trip ****** by 2 the 9.8x10 to 3 N/mm load, 
and the following criterion estimated. 

O : — x: to which a blemish is not attached — (4) anti glare engine performance (60-degree 
glossiness) in which a blemish is attached 

The gloss meter by Nippon Denshoku Industries Co., Ltd. was used, and 60-degree glossiness 
was measured based on JIS K 7105. 

(5) Antifouling property ability (contact angle of water) 

The pure water of 10microl was dropped on the antifouling coat layer front face at the bottom of 
23 degrees C and the environment of 50% of relative humidity, and the contact angle of the 
water of 1 minute after was measured using the contact angle meter [the product "CA-X type" 
made from Consonance Interface Science]. 

(6) The film for antistatic engine-performance optics was indoors left for one month, the 
existence of adhesion of dust was observed, and the following criterion estimated. 

O : — adhesion-less x: of dust — those of dust with adhesion [0014] As an example 1(1) base- 
material film, polyethylene terephthalate (PET) film [Toyobo Co., Ltd. make with a thickness of 
188 micrometers, To the easily-adhesive coat side of trade name "A4100"], the ultraviolet 
curing mold acrylic rebound ace court agent [product [ made from JIEI S R ], trade name 
"DESORAITO KZ7224", and 46 % of the weight of solid content concentration] 100 weight 
section, The product made from dispersion-liquid [Ishihara Techno of antimony dope tin oxide 
(mean particle diameter of about 100nm), The liquid which mixed a trade name "SN-100P 
(MEK)" and the 30 % of the weight]390 weight section of solid content concentration After 
having applied in my YABA No. 12 so that the thickness after full hardening might be set to 5 
micrometers, and drying for 1 minute at 80 degrees C, irradiate this, it was made to harden 
ultraviolet rays by quantity of light 200 mJ/cm2, and the rebound ace court layer of a refractive 
index 1 .65 was formed. 

(2) The siloxane system antistatic-agent [made in [ COL Coat ], trade name "COL coat P", and 
2 % of the weight of solid content concentration] 100 weight section, the solvent dispersion- 
liquid [catalyst of a porous silica (specific gravity 1.8-1.9, refractive indexes 1.34-1.36, mean 
particle diameter of about 50nm) — formation — the product made from Industry — A trade 
name "the ELCOM P-special article 3" and the 10 % of the weight]30 weight section of solid 
content concentration were mixed, it diluted with isobutyl alcohol so that the whole solid content 
concentration might become 2% of the weight further, and the coat agent was prepared. 
Subsequently, on the rebound ace court layer formed at the process of the above (1), it applied 
so that the thickness after heat-treatment might be set to 1 30nm by my YABA No.6, and it 
heat-treated for 2 minutes at 130 degrees C, and the low refractive-index layer of the refractive 
index 1.40 containing a porous silica and a siloxane system polymer was formed. Thus, the 
physical properties of the obtained film for optics are shown in the 1st table. This film for optics 
had [ both ] the low reflection factor of 500nm and 700nm, and excelling in acid resistibility 
ability in a wide range wavelength region was checked. 

In the process of example 2 example 1 (1), except having changed preparation of a rebound ace 
court agent as follows, the same actuation as an example 1 was performed, and the film for 
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optics was produced. The refractive index of a rebound-ace-court layer: The physical properties 
of the film for 1.56 optics are shown in the 1st table. 

[0015] < — a rebound ace court — an agent — preparation — > — ultraviolet curing — a mold 

— polyester — acrylate — a system — resin — [ — Dainichiseika Colour & Chemicals Mfg. — 
Co., Ltd. — make — a trade name — " — Seika — a beam — EXF - 01 — L — ( — NS — ) — " 

— solid content — concentration — 100 — % — " — 100 — weight — the section — 
antimonic acid — zinc — dispersion liquid — " — Nissan Chemical Industries — Co., Ltd. — 
make — a trade name — "— a eel — NAKKUSU — CX-Z — 610 — M-FA — " — solid 
content — concentration — 60 — % of the weight — " — 170 — weight — the section — 
mixing — further — the whole — solid content — concentration — 30 — % of the weight — 
becoming — as — isobutanol — diluting — a rebound ace court agent — having prepared . 

In the process of example 3 example 1 (1), except having changed preparation of a rebound ace 
court agent as follows, the same actuation as an example 1 was performed, and the film for 
optics was produced. The refractive index of a rebound-ace-court layer: The physical properties 
of the film for 1.60 optics are shown in the 1st table. 

Preparation of a rebound ace court agent> Ultraviolet curing mold polyester acrylate system 
resin [Dainichiseika Colour & Chemicals Mfg. Co., Ltd. make, a trade name — " — Seika — a 
beam — EXF - 01 — L — ( — NS — ) — " — solid content — concentration — 100 — % — ] — 
100 — weight — the section — Silica gel content ultraviolet curing mold acrylic resin 
[Dainichiseika Colour & Chemicals Mfg. Co., Ltd. make, a trade name — " — Seika — a beam — 
EXF - 01 — L — (— BS — ) — " — solid content — concentration ~ 100 — % — ] — 33 — 
weight — the section — adding — Furthermore, the dispersion liquid of antimony dope tin oxide 
"the product made from Ishihara Techno and trade name "SN-100P (MEK)", The 30 % of the 
weight] 1 100 weight section of solid content concentration was mixed, and the rebound ace court 
agent was prepared so that the whole solid content concentration might become 30% of the 
weight by methyl isobutyl ketone as a dilution solvent. 

On the low refractive-index layer formed at the process of example 4 example 1 (2), further 
Fluororesin [Daikin Industries, LTD. make, Trade name "OPUTSURU DSX" and 20 % of the 
weight [ of solid content concentration ]] Exclusive diluent [Daikin Industries, LTD. make, The 
film for optics was produced like the example 1 except having applied, having carried out 
desiccation processing of the antifouling coating agent diluted and prepared to 0.12 % of the 
weight of concentration by trade name "Demnum solvent"] so that desiccation thickness might 
be set to about 5nm by my YABA No.4, and having formed the antifouling coat layer. The 
physical properties of this film for optics are shown in the 1st table. 

In the process of example 5 example 1 (1), except having changed preparation of a rebound ace 
court agent as follows, the same actuation as an example 1 was performed, and the film for 
optics was produced. The refractive index of a rebound-ace-court layer: The physical properties 
of the film for 1.63 optics are shown in the 1st table. 

[0016] Preparation of a rebound ace court agent> The heat-curing mold silicone system 
rebound ace court agent [product [ made from Japanese Duct SHAMU Lock ], trade name 
"SORUGADO NP-730-0.2X", and 25 % of the weight of solid content concentration] 100 weight 
section and the dispersion-liquid [product [ made from Ishihara Techno ], trade name "SN-100P 
(IBA)", and 30 % of the weight of solid content concentration] 233 weight section of antimony 
dope tin oxide were mixed, and the rebound ace court agent was prepared. In addition, formation 
of a rebound ace court layer was performed by heat-treating for 3 minutes and making it harden 
at 1 30 degrees C. 

The film for optics was produced like the example 1 except having not made the low refractive- 
index layer in the process of example of comparison 1 example 1 (2) form. The physical 
properties of this film for optics are shown in the 1st table. 

As a coat agent in the process of example of comparison 2 example 1 (2), the independent 
activity (the refractive index of a coat layer: 1.46) of the siloxane system antistatic agent [made 
in COL Coat, a trade name "the COL coat P", and 2 % of the weight of solid content 
concentration] was carried out, and the film for optics was produced like the example 1 except 
having not used a porous silica. The physical properties of this film for optics are shown in the 
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1 st table. 

the process of example of comparison 3 example 1 (1) — setting — ultraviolet curing mold 
acrylic rebound ace court agent [ — the product made from JIEI S R, and a trade name — " — 
the independent activity (the refractive index of a rebound-ace-court layer: 1.52) of 
DESORAITO K27224" and 46 % of the weight [ of solid content concentration ]] was carried out, 
and the film for optics was produced like the example 1 except having not used antimony dope 
tin oxide. The physical properties of this film for optics are shown in the 1st table, 
a comparison — an example — four — an example — one — ( — two — ) — a process — 
setting — porosity — a silica — instead of — usual — a silica — a sol (the specific gravity 2.1 
of a silica particle, a refractive index 1.46, mean particle diameter of about 30nm) — dispersion 
liquid — [ — a catalyst — formation — industry — Co., Ltd. — make — a trade name — " — 
Oscar — 1 632 — " — solid content — concentration — 30 — % of the weight — ] — ten — 
weight — the section — an activity (the refractive index of a coat layer: 1.46) — having carried 
out — except — an example 1 — the same — carrying out — the film for optics — having 
produced . The physical properties of this film for optics are shown in the 1st table. 
[0017] 
[A table 1] 
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[0018] 

[Effect of the Invention] The film for optics of this invention has easy lamination, when it is 
produced by the wet process method and excelled in the acid resistibility ability and abrasion- 
proof nature to light of a wide range wavelength region, and its manufacturing cost is low, for 
example, it is suitably used as an acid-resisting film of image display components, such as PDP, 
CRT, and LCD. 



[Translation done.] 
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